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Abstract 

Background: Insecticide-treated nets (ITNs) are effective tools for malaria prevention and can significantly reduce 
severe disease and mortality due to malaria, especially among children under five in endemic areas. However, ITN 
coverage and use remain low and inequitable among different socio-economic groups in sub-Saharan Africa, 
particularly in Nigeria. Several strategies have been proposed to increase coverage and use and reduce inequity in 
Nigeria, including free distribution campaigns recently conducted by the Nigerian federal government. Using data 
from the first post-campaign survey, the authors investigated the effect of the mass free distribution campaigns in 
achieving equity in household ownership and use of ITNs. 

Methods: A post-campaign survey was undertaken in November 2009 in northern Nigeria to assess the effect of 
the campaigns in addressing equity across different socio-economic groups. The survey included 987 households 
randomly selected from 60 clusters in Kano state. Using logistic regression and the Lorenz concentration curve and 
index, the authors assessed equity in ITN coverage and use. 

Results: ITN ownership coverage increased from 10% before the campaigns to 70%-a more than fivefold increase. 
The campaigns reduced the ownership coverage gap by 75%, effectively reaching parity among wealth quintiles 
(Concentration index 0.02, 95% CI (-0.02 ; 0.05) versus 0.21 95%CI (0.08 ; 0.34) before the campaigns). ITN use 
(individuals reporting having slept under an ITN the night before the survey visit) among individuals from 
households owning at least one ITN, was 53.1% with no statistically significant difference between the lowest, 
second, third and fourth wealth quintiles and the highest wealth quintile (lowest: odds ratio (OR) 0.87, 95% 
confidence interval (CI) (0.67 ; 1.13); second: OR 0.85, 95% CI (0.66 ; 1.24); third: OR 1.10 95% CI (0.86 ; 1.4) and 
fourth OR 0.91 95% CI (0.72 ; 1.15). 

Conclusion: The campaign had a significant impact by increasing ITN coverage and reducing inequity in 
ownership and use. Free ITN distribution campaigns should be sustained to increase equitable coverage. These 
campaigns should be supplemented with other ITN distribution strategies to cover newborns and replace aging 
nets. 



Background 

Insecticide-treated nets (ITNs) are effective tools for 
malaria prevention and can significantly reduce severe 
disease and mortality due to malaria, especially among 
children under five in endemic areas [1]. However, ITN 
ownership and use remain low and inequitable among 
different socio-economic groups in sub-Saharan Africa 



* Correspondence: yye2@icfi.com 

1 ICF International, 11785 Beltsville Drive, Suite 300, Calverton, MD 20705, USA 
Full list of author information is available at the end of the article 



[2]. With the significant increase in funding in the 
recent decade, many countries across sub-Saharan 
Africa are rapidly increasing ITN ownership coverage, 
that is the percentage of households which own at least 
one ITN, through several strategies including, social 
marketing [3,4], free distribution to target groups 
(through antenatal care (ANC) or immunization cam- 
paigns) [5-9], and more recently, free universal popula- 
tion-based distribution campaigns targeting the entire 
population at risk [3,5,10]. 
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Free distribution campaigns aim at the Roll back 
Malaria (RBM) goal of universal coverage as opposed to 
the previous strategies that focused on targeting only 
pregnant women and children under five. The aim is to 
achieve the newly agreed-upon Roll Back Malaria (RBM) 
Partnership target of one ITN for every two people by 
2015 [RBM 2008]. Mass ITN distribution campaigns tar- 
geting all persons at risk for malaria, particularly in high 
transmission settings, have the advantage of rapidly 
achieving high community-level coverage which benefits 
everyone in the community and not just those who own 
and sleep under nets [10]. This strategy also has the 
potential to achieve equity in mosquito net ownership 
and use, shown by a number of studies in different set- 
tings [3,5]; however, the level of achievement depends 
largely on context specific settings and the effectiveness 
of the distribution strategy. It is, therefore, important to 
assess equity in mosquito net ownership and use after 
each mass distribution in a new setting. 

Nigeria is currently engaging in free mass distributions 
of long-lasting insecticidal nets (LLINs), a type of ITN 
that is factory-treated and designed to maintain efficacy 
against mosquito vectors for at least 3 years. The 
national malaria control strategy plan calls for the distri- 
bution of 63 million new LLINs by the end of 2010 and 
for at least 80% of these nets to be put into use [11]. 

The first state to implement this new approach was 
Kano, where several partners, including the U.S. Agency 
for International Development (USAID), the World 
Bank, Malaria Consortium, and Support to Nigeria 
Malaria Programme (SuNMaP), joined forces for imple- 
mentation. This campaign, which was conducted in two 
waves in May and July 2009, distributed more than 4 
million mosquito nets in State (Malaria Consortium). In 
Wave 1 of the campaign, which was conducted in May 
2009, households with less than nine members received 
one voucher for two LLINs and those with more mem- 
bers received two vouchers. As a mainly Muslim state, 
polygamy is common in Kano; therefore, modifications 
were made in Wave 2 (July 2009) so that each wife and 
her direct dependents received one voucher for two 
LLINs. 

The urgent need for data to inform policy regarding 
the scaling up of the campaign strategy drove the deci- 
sion to carry out a post-campaign evaluation of the first 
two campaigns implemented in Kano. Using data from 
the post-campaign survey [12] the authors investigated 
the effect of the free mass distribution campaign in 
achieving equity in mosquito net ownership and use. 

Methods 

Study area 

The study took place in Kano state (Northwest region) 
and included the 24 local government areas (LGA) 



covered by the two campaign waves, which took place 
in May and July 2009, respectively (Figure 1). During 
Wave 1, the campaign covered 21 LGAs, while during 
Wave 2, 23 LGAs were covered. 

Study population 

This cross-sectional household survey utilized a strati- 
fied two-stage cluster sampling design. The strata were 
the two areas covered in the different campaign waves. 
Each stratum was considered a survey domain. A total 
of 60 clusters were selected, including 30 from each 
stratum. No urban/rural stratification was done but 
clusters were defined as urban or rural based on their 
categorization in the 2006 census. Seventeen (17) house- 
holds were selected from each cluster, resulting in a 
total sample of 1,020 households in the campaign area. 

The sampling procedure of the required number of 
households was done in two stages including: 
Stage one: selection of clusters 

The household registration lists from the distribution 
campaigns were used for the selection of clusters. A 
cluster was defined as a community and selection was 
carried out independently for each distribution wave 
using a two-step procedure: first a cumulative list of 
registered households by ward was compiled and 30 
clusters from each of the two strata were selected using 
systematic sampling with probability proportionate to 
size (PPS). Second, a list of all communities and the 
number of registered households was compiled for each 
selected ward and the required number of villages was 
selected again using PPS. 
Stage two: selection of households 

Within each selected community 17 households were 
selected using the following methodology: For small 
communities (less than 100 compounds), the field team 
mapped the entire village and from the compiled list of 
eligible households the supervisor randomly selected 17 
households with equal probability for each household. 
Following the household definition used in the distribu- 
tion campaign, which was "a wife with her direct depen- 
dents", a compound was divided into several households 
depending on the number of wives. The husband was 
assigned to the first wife's household. For large commu- 
nities (more than 120 compounds), the equal size sec- 
tion-approach was used. With the help of local chiefs, 
the community was divided into sections with approxi- 
mately equal number of compounds. The supervisor 
then selected randomly one of these sections within 
which all households were mapped and selected as 
above. 

Data collection 

Data collection took place from October 19 to Novem- 
ber 4, 2009, corresponding to five months after the first 
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campaign and three after the second campaign. The 
data collection was done using a questionnaire adapted 
from Malaria Indicator Survey (MIS) Household Ques- 
tionnaire [13]. The questionnaire was composed of six 
sections including household roster, household charac- 
teristics, campaign net distribution, nets received during 
the campaign, nets owned by the household, and nets 
previously owned by the household. The questionnaire 
was pre-tested in 30 households in a community that 
was not selected for the survey and corrections were 
made before the training of the field team. 

Prior to the fieldwork, community mobilization activ- 
ities took place. This was critical; specifically, it 
attempted to ensure that the researchers did not create 
further expectation of another distribution campaign 
after the survey. Such expectations could have poten- 
tially influenced some households to under report their 
mosquito net possession in hopes of receiving additional 
nets. 

Each selected household was visited and the head of 
household or one of his/her adult dependents was 



interviewed. In case no appropriate respondent was 
found at the house, a new visit was scheduled later that 
day. At least three attempts were made to reach a 
respondent before dropping the household without 
replacing it. The main respondent was the head of 
household or his/her adult dependents except for the 
section on the mosquito net receipt at the delivery 
point, for which the person who collected the mosquito 
net was interviewed. 

To ensure high data quality, the team supervisor 
reviewed all questionnaires daily for completeness and 
possible inconsistencies and ensured that missing infor- 
mation was corrected while still in the field. In addition, 
spot-checks were performed on 12% of interviews con- 
ducted by each fieldworker. 

Data processing and analysis 

Data entry was done using QPS software with double 
entry of all records. Both data sets were then compared 
and any discrepant records were verified using the origi- 
nal questionnaires. After the first stage of cleaning, the 
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data set was transferred to STATA 10 for further con- 
sistency checks, preparation of data files and analysis. 

Two types of analysis were performed. The first one 
included two binary response logistic regression models. 
Model 1 assessed the effect of socio-economic status 
(wealth quintile- highest quintile used as reference) of 
the household on ITN (including both conventional 
ITNs and LLINs) ownership after the campaign, con- 
trolling for several covariates including campaign wave, 
education level of head of household, size of household, 
presence of pregnant women in the household, presence 
of under fives in the household, and whether the house- 
hold was present at the mosquito net distribution point. 
The second model was used to assess the effect of 
socio-economic status on ITN use of individuals from 
households which owned at least one ITN. Only mem- 
bers who slept in the household the night preceding the 
survey visit were included in the analysis. Covariates 
controlled for included place of residence, gender, edu- 
cation of the head of the household, size of the house- 
hold, ratio ITN/household member, age, and use of 
mosquito repellents (aerosol, coils and herbs) 

The second set of analyses included equity analysis using 
the Lorenz concentration curve and index [14] to assess 
the relative fairness of the distribution in terms of house- 
hold ITNs ownership and use considering the wealth 
quintile. The concentration curve plots the cumulative 
proportion of the outcome variable (ITNs ownership and 
ITNs use) against the cumulative proportion of the sample 
population ranked by socio-economic status (wealth quin- 
tiles). The curves are compared to the diagonal or equity 
line. A curve above the diagonal line will indicate the con- 
centration of the outcome among the poor while a curve 
below will means that the outcome is concentrated among 
the rich. If there is an equal concentration among poor 
and rich the curve matches with the diagonal line [14]. 

The concentration index ranges between -1 and 1. An 
index of 0 reflects equitable distribution of the outcome 
between poor and rich while a concentration index of 
more than 0 suggests that the outcome is more preva- 
lent among the poor. Conversely, a negative index indi- 
cates that the outcome is more concentrated among the 
rich. An index closer to 0 therefore expresses more 
equitable distribution of the outcome among household 
with different socio-economic levels [14]. 

Ethical clearance 

This paper used data from the Kano post mosquito net 
free distribution campaign survey conducted on the 
behalf the Federal and State Malaria Control Program. 
Because this was part of the programmatic activity, ethi- 
cal clearance was exempted. Informed consent was 
obtained from each participant. 



Results 

Study population characteristics 

Out of 1,020 households sampled, 987 (97.0%) were 
interviewed. Thirty-three households were not inter- 
viewed due to non-availability of an appropriate respon- 
dent at home after three visits (31) and refusals (2). For 
both campaign waves, the coverage of the target sample 
was equally high (96.5% for Wave 1 and 97.0% for Wave 
2). The sample covered a total population of 4,638 of 
which 50.7% were female and 49.3% were male. The 
average household size was 4.7 people and the majority 
(95%) of these households was headed by men. Pregnant 
women were recorded in 13% of the households and 
children under the age of five in 62% of the households. 
Of the 4,638 individuals covered in the samples, 4,602 
(99.2%) slept in the household the night preceding the 
survey visit (de facto population). Of the de facto popu- 
lation, 3,056 (66.4%) individuals belonged to households 
which owned at least one ITN. 

Household socio-economic level and mosquito net 
ownership 

Table 1 presents the results of the logistic regression 
assessing the effect of socio-economic status on ITN 
ownership. The results show that there are no statisti- 
cally significant differences in household ITN ownership 
between the highest wealth quintile and the other quin- 
tiles. The fourth quintile had the highest odds of owning 
an ITN, but the difference with the reference did not 
reach statistical significance (OR 1.48, 95% CI 0.82 ; 
2.69). Among the covariates, education of the head of 
household, size of the household and household pre- 
sence at the distribution points had a significant effect 
on household ITN ownership. Indeed, households with 
an educated head were more likely to own an ITN com- 
pared to households headed by an uneducated person 
(primary level: OR 2.31, 95% CI 1.32 ; 4.05, higher level 
OR 7.88, 95% CI 2.21 ; 28.1). Households with more 
than five members were less likely to own ITN com- 
pared to those with one member. Having a member pre- 
sent at the distribution point during the campaign was a 
strong predictor for a household to own a mosquito net 
(OR 38.49, 95% CI 25.26 ; 58.66). 

Figure 2 presents the Lorenz concentration curve, 
which depicts the equity in ITN ownership before (bro- 
ken line) and after (dotted line) the campaign. Before 
the campaign the concentration curve falls far below the 
equity line indicating that mosquito net ownership was 
concentrated among households with higher socio-eco- 
nomic status; this is reflected in the concentration index 
of 0.21, 95% CI (0.08 ; 0.34). After the campaign, the 
concentration curve is much closer to the equity line 
with a concentration index of close to 0, reflecting a 
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Table 1 Logistic regression assessing the effect of household socio-economic status on ITN ownership after the net 
distribution campaigns 



Factors Number of households 


Number of households with at least one ITN (%) 


Odd Ratios (95% CI) 


Total number of households 


987 


650 (65.9) 




Wealth quintiles 


Lowest 


196 


1 1 7 (59.7) 


1.18 (0.63; 2.22) 


Second 


197 


134 (68.0) 


1 .44 (0.77; 2.70) 


Third 


198 


134 (67.7) 


1 .29 (0.70; 2.36) 


Fourth 


198 


138 (69.7) 


1 .48 (0.82; 2.69) 


Highest 


198 


127 (64.1) 


1 


Campaign wave 


Way el (May 2009) 


492 


309 (62.8) 


1 


Wove2 (July 2009) 


495 


341 (68.9) 


0.93 (0.64; 1 .36) 


Place of residence 


Urban 


294 


202 (68.7) 


1 


Rural 


693 


448 (64.6) 


0.89 (0.58; 1 .37) 


Education level of head of household 


None 


653 


411 (62.9) 


1 


Primary 


168 


130 (77.4) 


2.31 (1.32; 4.05) 


Secondary 


118 


77 (65.3) 


1.35 (0.71; 2.57) 


Higher 


29 


24 (82.8) 


7.88 (2.21; 28.10) 


Missing 


19 


11 (57.9) 




Size of the household 


1 member 


62 


38 (61.3) 




2-4 members 


460 


315 (68.5) 


0.44 (0.19; 0.99) 


5-7 members 


359 


226 (63.0) 


0.3 (0.12; 0.71) 


8 and more members 


106 


71 (67.0) 


0.3 (0.11; 0.82) 


Pregnant woman in the household 


Yes 


122 


83 (68.0) 


0.89 (0.50; 1.58) 


No 


865 


567 (65.5) 


1 


Under five in the household 


Yes 


625 


415 (66.4) 


1.18 (0.77; 1.79) 


No 


362 


235 (64.9) 


1 


Household present at distribution point 


Yes 


694 


601 (86.6) 


38.49 (25.26; 58.66) 


No 


293 


49 (16.7) 





Bolded: Statistically significant (p value < 0.05) 



better equitable distribution of mosquito ITN among 
the different socio-economic groups. 

Household socio-economic level and mosquito net use 

Table 2 presents the results of the logistic regression 
assessing the effect of socio-economic status on the use 
of ITNs. The results show that there are no statistically 
significant differences in mosquito net use between dif- 
ferent socio-economic groups. Compared to the highest 
quintile individuals from, the lowest and second quin- 
tiles have reduced odds of using a net; however, this did 
not yield statistical significance (OR 0.87, 95% CI 0.67 ; 



1.13 and OR 0.85, 95% CI 0.66 ; 1.10, respectively). 
Among all the covariates included in the model, gender 
is associated with use of ITN with higher odds observed 
among females (OR: 1.45, 95%CI 1.26 ; 1.70). Age also 
plays key role in ITN use with under-five child more 
likely to use ITN compared to older persons. The edu- 
cation of the head of household affects the odds of 
household members using ITN. Individuals from house- 
holds with an educated head of household (higher edu- 
cation) are more likely to use ITN compared to those 
from households with head of household with no educa- 
tion (OR 1.90, 95% CI 1.23 ; 2.96). Individuals from 
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Figure 2 Lorenz concentration curve assessing the equity in household ITN ownership. 



households in which the ratio of one ITN for two mem- 
bers is met are more likely to use ITN (OR 2.63, 95% CI 
2.06 ; 3.37). 

Figure 3 presents the Lorenz concentration curve 
depicting the equity in mosquito ITN use after the cam- 
paign. The curve is almost aligned to the equity line 
but, indicating that use of ITN among individuals from 
different wealth quintiies is similar. The concentration 
index is very close to 0 and the confidence interval 
includes 0 (concentration index = 0.01, 95%CI 0.00 ; 
0.02). 

Discussion 

Using logistic regression and equity analysis, the impact 
of free universal distribution of ITNs on the equity in 
ownership and use in Kano State was assessed. The 
results show that following the distribution campaigns 
the disparity in mosquito net ownership among 



households from different socio-economic groups was 
reduced. Comparably, mosquito net use was similar 
among the different socio-economic groups. No differ- 
ence was observed between rural and urban populations 
for mosquito net ownership or use. 

The two free distribution campaigns have helped to 
substantially increase mosquito net ownership coverage 
in Kano state. Before the campaigns, approximately 10% 
of households in Kano state owned at least one mos- 
quito net; this low coverage is similar to national-level 
coverage reported in Nigeria (17%) [15]. After the cam- 
paign, coverage increased substantially to 70% in Kano 
state. These findings are consistent with other free mass 
distribution campaigns that have been carried out in 
sub-Saharan Africa [16-20], demonstrating that free 
mass distribution of ITNs can be used as an effective 
strategy to quickly scale-up ITN coverage in areas with 
low coverage. With the substantial increase in household 
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Table 2 Logistic regression assessing the effect of household socio-economic status on ITNs use among individuals (de 
facto population) from households which own at least one ITN 



Factors 


Number of individuals 


Number of individual using ITNs (%) 


Odd Ratios (95% CI) 


Totat number of individuals 


3,056 


1,622 (53.1) 




Wealth quintiles 


Lowest 


521 


273 (52.4) 


0.87 (0.67; 1.13) 


Second 


610 


307 (50.3) 


0.85 (0.66; 1.10) 


Third 


640 


359 (56.1) 


1.1 (0.86; 1.40) 


Fourth 


653 


341 (52.2) 


0.91 (0.72; 1.15) 


Highest 


632 


342 (54.1) 


1 


Gender 


Male 


1,494 


729 (48.8) 


1 


Female 


1,562 


893 (57.2) 


1.46 (1.26; 1.70) 


Age 


Under 5 year 


639 


397 (62.1) 


1 


5-15 years 


971 


471 (48.5) 


0.62 (0.50; 0.77) 


15-25 years 


467 


203 (43.5) 


0.42 (0.33; 0.55) 


25 years and plus 


979 


551 (56.3) 


0.72 (0.58; 0.89) 


Place of residence 


Urban 


1,080 


538 (49.8) 


1 


Rural 


1,976 


1,084 (54.9) 


1.11 (0.94; 1.31) 


Education level of head of household 


None 


1,880 


965 (51.3) 


1 


Primary 


636 


374 (58.8) 


1.39 (1.14; 1.69) 


Secondary 


382 


185 (48.4) 


0.97 (0.76; 1 .25) 


Higher 


115 


75 (65.2) 


1.91 (1.23; 2.96) 


Missing 


43 






Size of the household 


1 member 


40 


25 (62.5) 


1 


2-4 members 


1,010 


626 (62.0) 


1 .44 (0.74; 2.83) 


5-7 members 


1,316 


670 (50.9) 


1.55 (0.76; 3.14) 


8 and more members 


690 


301 (43.6) 


1 .34 (0.66; 2.75) 


Use of repellent (aerosol, coil, herbs) 


None 


185 


90 (48.6) 


1 


At least one 


1,945 


1086 (55.8) 


1 .27 (0.93; 1 .75) 


At least 2 


926 


446 (48.2) 


0.94 (0.67; 1.32) 


Ratio 1 net for 2 person met 


No 


2,268 


1077 (47.5) 


1 


Yes 


788 


545 (69.2) 


2.64 (2.06; 3.37) 



Bolded: Statistically significant (p value < 0.05) 



ownership, there was concern as to whether or not the 
distribution campaign was also beneficial to disadvan- 
taged subpopulations from the lowest socio-economic 
group. Further analyses demonstrate that coverage is 
equally as high among these groups. 

Equity in household ITN coverage improved after the 
mass distribution campaigns. Prior to the campaigns, 
ITN ownership was greater among wealthier households 
as demonstrated by a positive concentration index of 



0.21. After the two campaign waves, the concentration 
index was found to be close to zero with no statistically 
significant difference found between wealth quintiles in 
household ownership of at least one ITN. The fourth 
(second least poor) quintile did show higher odds for 
ITN ownership; however, this was not statistically signif- 
icant. The findings indicate that the campaign was able 
to reach all households equitably and reduce the 
observed (before campaign) inequity in ITN ownership, 
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Figure 3 Lorenz concentration curve assessing the equity in ITN use among individuals from households with at least one ITN. 
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suggesting a relatively fair household listing and distri- 
bution process. These results corroborate evidence from 
other free mass distribution campaigns that provide 
ITNs to the entire population at risk for malaria; all 
show high and equitable ITN ownership after the cam- 
paign [3,5,10,16-20]. 

Free mass distribution campaigns appear to be a more 
effective strategy to rapidly achieve high and equitable 
household ITN ownership coverage than other bed net 
distribution mechanisms, such as socially-marketed 
ITNs and free targeted distribution campaigns for chil- 
dren under five and pregnant women [10]. Strategies 
that involve even a nominal financial contribution from 
individuals are likely to benefit only those who can 
afford or are willing to pay for the commodity. Effective 
malaria control efforts using ITNs strive for high-level 
coverage in order to impact malaria morbidity and mor- 
tality. Therefore, free distribution seems to be an effec- 
tive strategy to achieve equitable coverage at the 



community level that will be beneficial to everyone. 
High levels of ITN coverage reduce the prevalence, den- 
sity and infectiousness of malaria parasites in the human 
population [10,21], Other distribution strategies are less 
likely to achieve such high coverage, missing poorer 
households or those that do not have children under 
five or pregnant women. 

ITN use was found to be relatively high after the sur- 
vey, with 53.3% of individuals reporting using an ITN 
the night before the survey visit. However, about half of 
the individuals did not use ITN; this could be because 
of the hot weather, though absence of mosquitoes [22] 
could also be a factor. In northern Nigeria the annual 
average temperature is about 26.4 degrees Celsius; how- 
ever, the average temperature was slightly higher at 27.3 
degrees Celsius when the survey took place. This high 
temperature could cause some discomfort, especially 
when sleeping indoors, and some people may choose 
either not to use the net or to sleep outside where they 
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are less likely to use a mosquito net. Since the hot 
weather is reported as a deterrent for mosquito net use 
in October when the temperatures are around the 
annual average, one should expect higher non-use in 
March through April when the average temperature is 
above 30 degrees Celsius. October corresponds to the 
month after the rainy season, suggesting that mosquito 
abundance may be low, especially if the residual mos- 
quito breeding sites from rain water have already dried 
out. The nuisance of mosquitoes may have reduced sub- 
stantially, resulting in reduced need to use a mosquito 
net. Nonetheless, the findings reveal no significant asso- 
ciation between socio-economic status and mosquito 
net use after the campaign. While the lower two quin- 
tiles did show a reduced odds of ITN use, indicating 
greater odds of use among the wealthier quintiles, the 
differences were not statistically significant. 

While mass distribution campaigns are able to rapidly 
achieve high and equitable mosquito net ownership, 
they are unable to provide continuous coverage for a 
population at risk for malaria as they only occur every 
few years. To provide continuous coverage, complimen- 
tary mosquito net distribution strategies need to be in 
place to reach people that are missed by campaigns. 
Such strategies could cover newborns and pregnant 
women between campaigns [5,21,23] as well as immi- 
grants in areas with high population mobility. Targeted 
bed net distribution through antenatal care or through 
mass drug administration or vaccination campaigns can 
provide effective coverage in between campaigns to 
ensure that newborns and pregnant women are covered 
[4,6-9,16,24,25]. 

It is critical that increased ITN ownership and use be 
sustained to keep the disease burden low and potentially 
move towards eradication and elimination. Therefore, 
having complimentary bed net delivery strategies is 
necessary for replacing nets that are worn or damaged 
during the time in between mass distribution campaigns. 
These strategies should focus primarily on targeting 
poorer households, as poorer households are less likely 
to be able to or willing to replace worn or damaged bed 
nets or retreat bed nets compared to wealthier house- 
holds [26]. Furthermore, bed nets could be more likely 
to get damaged more quickly in poorer and rural house- 
holds than in wealthier or urban households due to the 
living conditions. Wealthier households may also be less 
prone to selling or trading their bed nets for immediate 
household needs [27] . For all of these reasons, additional 
ITN delivery strategies are necessary to complement 
mass distribution campaigns to ensure continuous and 
equitable coverage. 

Further study to assess the survival time of the mos- 
quito net and the factors associated with will help define 
a cost effective strategy for replacement in order to 



sustain achievements of free distribution campaigns. It 
will also be critical that the level of funding in malaria 
control be maintained or increased to sustain the free 
distribution strategy. 

Methodological limitations 

This study presents strong evidence of the positive 
impact of free mosquito net distribution campaigns; 
however, further assessment would have been possible if 
baseline data were available, especially for net use. This 
analysis of net use was restricted to the post campaign 
survey data and reference to coverage before the cam- 
paign was limited to DHS 2008 data which were col- 
lected at different administrative levels. It is therefore 
important to conduct a pre-campaign assessment when- 
ever possible to provide a reference indicator for the 
post-campaign assessment. 

Fieldwork for this survey started approximately 5 
months after the completion of Wave 1 of the LLIN dis- 
tribution campaign and 3 months after Wave 2. It is 
possible that households in Wave 1 could have had 
more difficulty recalling the events surrounding the dis- 
tribution of nets. Additionally, net retention may have 
been affected by the additional time between net distri- 
bution and the survey. 

Acknowledgements 

This study was result of a collective effort with several partners including 
USAID Nigeria, SuNMAP, Malaria Consortium, Research Marketing Service 
(RMS) and Measure Evaluation. The authors would like to thank all the 
institutions and individuals who contributed to this work at different stages, 
including development of study tools and survey implementation. In 
particular, the authors would like to acknowledge John Quinley from USAID 
Nigeria for his input to the design of the survey. Thanks to the RMS team 
for the data collection and processing. Special thanks to Emmanuel Adegbe 
and Olatunde Oladimeji from SuNMap for overseeing the field activities and 
data processing. The team is also grateful to all the people who reviewed 
and gave comments on the initial draft. This study was made possible by 
support from the U.S. Agency for International Development (USAID) under 
the terms of Cooperative Agreement GPO-A-00-03-00003-00. The opinions 
expressed are those of the authors and do not necessarily reflect the views 
of USAID, or the United States Government. 

Author details 

1 1CF International, 11785 Beltsville Drive, Suite 300, Calverton, MD 20705, 
USA. 2 Malaria Consortium, Development House, 56-64 Leonard Street, 
London EC2A 4LT, UK. 3 The US 's President Malaria Initiative/USAID, 
Washington, USA. 

Authors' contributions 

All authors contributed to the design of the study. YY performed the 
analysis and wrote the first draft of the manuscript. EE, EP, SD, AK 
contributed to the write up and reviewed the final draft. All authors read 
and approved the final manuscript. 

Competing interests 

The authors declare that they have no competing interests. 

Received: 3 July 2011 Accepted: 1 February 2012 
Published: 1 February 2012 



Ye et al. Malaria Journal 201 2, 1 1:32 
http://www.malariajournal.eom/content/1 1/1/32 



Page 10 of 10 



References 



10. 



12. 



14. 



16. 



17. 



19. 



20. 



Lengeler C: Insecticide-treated bed nets and curtains for preventing 

malaria. Cochrane Database Syst Rev 2004, , 2: CD000363. 

Noof A, Mutheu JJ, Tatem AJ, Hay SI, Snow RW: Insecticide-treated net 

coverage in Africa: mapping progress in 2000-07. Lancet 2009, 373:58-67. 

Noor AM, Amin AA, Akhwale WS, Snow RW: Increasing coverage and 

decreasing inequity in insecticide-treated bed net use among rural 

Kenyan children. PLoS Med 2007, 4:e255. 

Grabowsky M, Nobiya T, Selanikio J: Sustained high coverage of 

insecticide-treated bednets through combined Catch-up and Keep-up 

strategies. Trop Med Int Health 2007, 12:815-822. 

Beer N, Ali AS, de Savigny D, Al-Mafazy AW, Ramsan M, Abass AK, Omari RS, 
Bjorkman A, Kallander K: System effectiveness of a targeted free mass 
distribution of long lasting insecticidal nets in Zanzibar. Tanzania Malar J 
2010, 9:173. 

Blackburn BG, Eigege A, Gotau H, Gerlong G, Miri E, Hawley WA, Mathieu E, 
Richards F: Successful integration of insecticide-treated bed net 
distribution with mass drug administration in Central Nigeria. AmJTrop 
Med Hyg 2006, 75:650-655. 

Gerstl S, Dunkley S, Mukhtar A, Maes P, De Smet M, Baker S, Maikere J: 
Long-lasting insecticide-treated net usage in eastern Sierra Leone-the 
success of free distribution. Trop Med Int Health 2010, 15:480-488. 
Grabowsky M, Farrell N, Hawley W, Chimumbwa J, Hoyer S, Wolkon A, 
Selanikio J: Integrating insecticide-treated bednets into a measles 
vaccination campaign achieves high, rapid and equitable coverage with 
direct and voucher-based methods. Trop Med Int Health 2010, 
10:1151-1160. 

Wolkon A, Vanden Eng JL, Morgah K, Eliades MJ, Thwing J, Terlouw DJ, 
Takp V, Dare A, Sodahlon YK, Doumanou Y, Hightower AW, Lama M, 
Thawani N, Slutsker L, Hawley WA: Rapid scale-up of long-lasting 
insecticide-treated bed nets through integration into the national 
immunization program during child health week in Togo, 2004. AmJTrop 
Med Hyg 2010, 83:1014-1019. 

Teklehaimanot A, Sachs JD, Curtis C: Malaria control needs mass 

distribution of insecticidal bednets. Lancet 2007, 369:2143-2146. 

Federal Ministry of Health and National Malaria Control Programme: Nigeria 

strategic plan 2009-2013. Abuja, Nigeria;[http://nmcpnigeria.org/f/ 

STRATEGIC%20PLAN%202009-201 3.pdf? 

PHPSESSID=9af62a6bf2a27f1e47ba845abc0b0c35]. 

SuNMaP, Malaria Consortium, MEASURE Evaluation, USAID Nigeria: 

Retention, Use and Acheivement of "Universal Access" Following the 

Distribution of Long-Lasting Insecticidal-Treated Nets in Kano State, 

Nigeria. ICF International, Calverton, MD; 2009, 1-48. 

Roll Back Malaria Monitoring and Evaluation Reference Group: Malaria 

Indicator Survey: Household Questionnaire Calverton, MD: MEASURE 

Evaluation; 2005. 

Lorenz MO: Methods of measuring the concentration of wealth. Am Stat 
Assoc 1905, 9:209-219. 

MEASURE DHS: Nigeria Demographic and Health Survey Calverton: MEASURE 
DHS; 2009. 

Hightower A, Kiptui R, Manya A, Wolkon A, Vanden Eng JL, Hamel M, 
Noor A, Sharif SK, Buluma R, Vulule J, Laserson K, Slutsket L, Akhwale W: 
Bed net ownership in Kenya: the impact of 3.4 million free bed nets. 

Malar Jim, 9:183. 

Khatib RA, Killeen GF, Abdulla SM, Kahigwa E, McElroy PD, Gerrets RPM, 
Mshinda H, Mwita A, Kachur SP: Markets, voucher subsidies and free nets 
combine to achieve high bed net coverage in rural Tanzania. Malar J 
2008, 7:98. 

Macedo de Oliveira A, Wolkon A, Krishnamurthy R, Erskine M, Crenshaw DP, 
Roberts J, Saute F: Ownership and usage of insecticide-treated bed nets 
after free distribution via a voucher system in two provinces of 
Mozambique. Malar J 2010, 9:222. 

Terlouw DJ, Morgah K, Wolkon A, Dare A, Dorkenoo A, Eliades MJ, Vanden 
Eng J, Sodahlon YK, ter Kuile FO, Hawley WA: Impact of mass distribution 
of free long-lasting insecticidal nets on childhood malaria morbidity: the 
Togo National Integrated Child Health Campaign. Malar J 201 0, 9:199. 
Thwing J, Hochberg N, Vanden Eng J, Issifi S, Eliades MJ, Minkoulou E, 
Wolkon A, Gado H, Ibrahim O, Newman RD, Lama M: Insecticide-treated 
net ownership and usage in Niger after a nationwide integrated 
campaign. Trop Med Int Health 2008, 13:827-834. 



21. Killeen G, Smith T, Ferguson H, Mshinda H, Abdulla S, Lengeler C, 
Kachur SP: Preventing childhood malaria in Africa by protecting adults 
from mosquitoes with insecticide-treated nets. PLoS Med 2007, 4:e229. 

22. Baume CA, Reithinger R, Woldehanna S: Factors associated with use and 
non-use of mosquito nets owned in Oromia and Amhara regional states. 
Ethiopia Malar J 2009, 8:264. 

23. Lengeler C, Grabowsky M, McGuire D, de Savigny D: Quick wins versus 
sustainability: options for the upscaling of insecticide-treated nets. 
AmJTrop Med Hyg 2007, 77:222-226. 

24. Kulkarni MA, Vanden Eng J, Desrochers RE, Cotte AH, Goodson JL, 
Johnston A, Wolkon A, Erskine M, Berti P, Rakotoarisoa , Ranaivo L, Peat J: 
Contribution of integrated campaign distribution of long-lasting 
insecticidal nets to coverage of target groups and total populations in 
malaria-endemic areas in Madagascar. AmJTrop Med Hyg 2010, 
82:420-425. 

25. Mathanga DP, Luman ET, Campbell CH, Silwimba C, Malenga G: Integration 
of insecticide-treated net distribution into routine immunization services 
in Malawi: a pilot study. Trop Med Int Health 2009, 14:792-801. 

26. Onwujekwe O, Hanson K, Fox-Rushby J: Inequalities in purchase of 
mosquito nets and willingness to pay for insecticide-treated nets in 
Nigeria: Challenges for malaria control interventions. Malar J 2004, 3:6. 

27. Larson D, Keating J, Miller J, Bennett A, Changufu C, Katebe C, Eisele T: 
Barriers to insecticide-treated mosquito net possession 2 years after a 
mass free distribution campaign in Luangwa District. Zambia PLoS ONE 
2010, 5:e13129. 



doi:1 0.1 1 86/1 475-2875-1 1 -32 

Cite this article as: Ye et al:. Can universal insecticide-treated net 
campaigns achieve equity in coverage and use? The case of northern 
Nigeria. Malaria Journal 2012 1 1:32. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



